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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hydraulic 
control device not generating shocks in a cylinder C 
when a condition of the cylinder C is switched from an 
acceleration condition to a deceleration condition. 
SOLUTION: This hydraulic control device is provided 
with a single rod cylinder C whose ratio of a pressurized 
surface area of a piston 5 in a side of a primary pressure 
chamber a and a pressurized surface area of the piston 
5 in a side of a secondary pressure chamber b is A to B, 
a primary pump P1 whose primary port 16 is connected 
to the primary pressure chamber a of the cylinder C and 
whose secondary port 17 is connected to the secondary 
pressure chamber b of the cylinder C, a secondary pump 
P2 whose primary port 18 is connected to the primary 

pressure chamber a of the cylinder C and whose secondary port 19 is connected to a tank T, 
a motor M driving the primary pump P1 and the secondary pump P2, and a controller 6 
controlling these motors P1 , P2. A ratio of a discharging amount per one revolution of the 
primary pump P1 and a discharging amount per one revolution of the secondary pump P2 is B 
to (A-B). 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ratio of the projected net area of the piston by the side of the 1st pressure room and the 
projected net area of the piston by the side of the 2nd pressure room The cylinder of the piece rod form 
of A:B, The 1st pump which connected the 1st port to the 1st pressure room of the above-mentioned 
cylinder, and connected the 2nd port to the 2nd pressure room of a cylinder, The 2nd pump which 
connected the 1st port to the 1st pressure room of a cylinder, and connected the 2nd port to the tank, 
Hydraulic control characterized by having had the motor which drives these 1st pumps and the 2nd 
pump, and the controller which controls this motor, and making the ratio of the discharge quantity per 
one revolution of the 1st pump of the above, and the discharge quantity per one revolution of the 2nd 
pump of the above into B: (A-B). 

[Claim 2] the ratio of the projected net area of the piston of a cylinder ~ the hydraulic control according 
to claim 1 characterized by setting A:B to 2:1. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hydraulic control which controls actuation of the 

cylinder of a piece rod form. 

[0002] 

[Description of the Prior Art] Since the cylinder of a piece rod form has a rod only in one pressure room, 
when operating a cylinder, a difference produces it to the flow rate supplied to one pressure room, and 
the flow rate discharged from the pressure room of another side. As equipment which controls the 
cylinder of such a piece rod form, there are some which are shown in drawing 2 from the former. 
[0003] Passage 1 was connected to the 1st pressure room a of Cylinder C, and the 1st port 3 of Pump p 
is connected to this passage 1. Moreover, passage 2 was connected to the 2nd pressure room b of 
Cylinder C in which Rod R was formed, and the 2nd port 4 of Pump p is connected to this passage 2. He 
coordinates electric motor M and is trying to make the above-mentioned pump p drive Pump p by this 
electric motor M. As for the pump p carried out in this way, a discharge side and an absorption side 
interchange according to the hand of cut. And since the 2nd port 4 becomes an absorption side in 
carrying out the regurgitation of the pressure oil from the 1st port 3, the piston 5 of Cylinder C moves 
rightward [ drawing ]. Since the 1st port 3 becomes the above and reversely an absorption side in 
carrying out the regurgitation of the pressure oil from the 2nd port 4 of Pump p, the piston 5 of Cylinder 
C moves to them leftward [ drawing ]. 

[0004] Moreover, he connects a controller 6 to above-mentioned electric motor M, and is trying to 
control the hand of cut and rotational frequency of electric motor M by this controller 6 to it. Thus, if 
electric motor M is controlled, the discharge direction and discharge quantity of Pump p are 
controllable. And he is trying to control actuation of Cylinder C by controlling the discharge direction 
and discharge quantity of this pump p. In addition, he attaches a position sensor 7 in the above- 
mentioned cylinder C, and is trying for this position sensor to detect the stroke of Cylinder C in it. And 
he is trying to feed back the signal detected by this position sensor 7 to the above-mentioned controller 6 
as control information. 

[0005] On the other hand, the 1st and 2 pressure rooms a and b of Cylinder C are connected to the ports 
9 and 10 of a change-over valve 8 through passage 1 and 2. And he leads the pressure of passage 1 to 
one pilot room 1 1 of this change-over valve 8, and is trying to lead the pressure of passage 2 to the pilot 
room 12 of another side. Moreover, Tank T is connected to the port 13 of this change-over valve 8. 
Furthermore, the centering springs s and s are formed in the both ends of a change-over valve 8. 
[0006] The change-over valve 8 performed above maintains the center valve position illustrated 
according to the spring force of the centering springs s and s, and intercepts a free passage with passage 
1 and 2 and Tank T at this time. Moreover, if the pressure of a pilot room 1 1 becomes higher than the 
pressure of a pilot room 12, this change-over valve 8 will switch to a drawing left-hand side location, 
and will open passage 2 and Tank T for free passage. If the pressure of a pilot room 12 becomes higher 
than the pressure of a pilot room 1 1 on the contrary, it will switch to a drawing right-hand side location, 
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and passage 1 and a tank will be opened for free passage. In addition, the pressure led to the above- 
mentioned pilot rooms 1 1 and 12 is equivalent to the pressure of the 1st and 2 pressure rooms a and b of 
Cylinder C. That is, a change-over valve 8 switches with the size relation of the pressure of the 1st and 2 
pressure rooms a and b. 

[0007] Next, an operation of this conventional example is explained. First, the case where Cylinder C is 
expanded is explained. If the 1st port 3 of Pump p is used as a discharge side and the 2nd port 4 is made 
into an absorption side as shown in drawing 3 R> 3, discharged oil will be supplied to the 1st pressure 
room a, and the piston 5 of Cylinder C will move rightward [ drawing ]. Thus, if a piston 5 moves 
rightward, since the pressure of the 1 st pressure room a will become higher than the pressure of the 2nd 
pressure room b, a change-over valve 8 switches to a left-hand side location. Therefore, it is maintained 
at the condition that passage 2 and Tank T were open for free passage. 

[0008] Moreover, although a predetermined flow rate will be discharged from the 2nd pressure room b if 
a piston 5 moves rightward as mentioned above, there are few these discharges than the flow rate 
supplied to the above-mentioned 1st pressure room a. Since there is a rod R in the 2nd pressure room b 
side, only the part of Rod R is because the volume per unit stroke is small from the 1st pressure room a 
as for the 2nd pressure room b. And if there are few discharges from the 2nd pressure room b as 
mentioned above, the amounts absorbed from the 2nd port 4 of Pump p run short. So, in expanding a 
piston 5 as mentioned above, he is trying to lead the above-mentioned insufficiency to the suction side 
of Pump p from Tank T through a change-over valve 8. 

[0009] Next, when shrinking Cylinder C, it attaches and explains. If the 2nd port 4 of Pump p is used as 
a discharge side and the 1st port 3 is made into an absorption side as shown in drawing 4 , a pressure oil 
will be supplied to the 1st pressure room b, and the piston 5 of Cylinder C will move leftward 
[ drawing ]. Thus, if a piston 5 moves rightward, since the pressure of the 1st pressure room a will 
become lower than the pressure of the 2nd pressure room b, a change-over valve 8 switches to a right- 
hand side location, and passage 1 and Tank T are open for free passage. 

[0010] Moreover, although a pressure oil will be discharged from the 1st pressure room a if a piston 5 
moves leftward as mentioned above, this discharge increases more than the part which does not have a 
rod in the 1st pressure room a side, and the flow rate supplied to the 2nd pressure room b. Therefore, 
Pump p cannot absorb the whole quantity discharged from the 1st pressure room a. Therefore, in 
shrinking Cylinder C, he is trying to miss the amount which remained on Tank T through a change-over 
valve 8 from passage 1 . 

[001 1] In addition, since the pressure of the 1st pressure room a is larger than the pressure of the 2nd 
pressure room b when Cylinder C is being expanded as shown in drawing 3 , the change-over valve 8 
has switched to the left-hand side location. However, if it is decelerated from the condition of 
accelerating Cylinder C in the elongation direction, the direction of the pressure of the 2nd pressure 
room b will become larger than the pressure of the 1st pressure room a. Therefore, as shown in drawing 
5 , a change-over valve 8 will switch to a right-hand side location. Thus, if a change-over valve 8 
switches to a right-hand side location, the flow rate of an insufficiency will be supplied to the 1st 
pressure room a through the change-over valve 8 -> passage 1 from Tank T, without minding Pump p. 
And if the flow rate of a direct insufficiency is supplied to the 1st pressure room a from Tank T, without 
minding Pump p in this way, from Pump p, there will be few flow rates supplied to the 1st pressure 
room a, and they will end. Therefore, the moment it changed into the moderation condition from the 
acceleration condition as mentioned above and the change-over valve 8 switched, it is made to make the 
rotational frequency of Pump p late by the controller. 

[0012] Moreover, since the pressure of the 2nd pressure room b is larger than the pressure of the 1st 
pressure room a when Cylinder C is being shrunk as shown in drawing 4 , the change-over valve 8 has 
switched to the right-hand side location. However, if it is decelerated from the condition of accelerating 
Cylinder C in the contraction direction, the direction of the pressure of the 1st pressure room a will 
become larger than the 2nd pressure room b. Therefore, as shown in drawing 6 , a change-over valve 8 
will switch to a left-hand side location. When a change-over valve 8 switches to a left-hand side 
location, it becomes impossible thus, to miss the amount of outflow from the 1st pressure room a on 
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Tank T through a change-over valve 8 from passage 1 . Therefore, in such a case, a controller increases 
the rotational frequency of Pump p, and he is trying to absorb to it the whole quantity discharged from 
the 1st pressure room a with Pump p. 
[0013] 

[Problem(s) to be Solved by the Invention] Since a change-over valve 8 switches to an opposite 
direction when it changes into a moderation condition from an acceleration condition, the rotational 
frequency of Pump p is slowed down or the piston 5 of Cylinder C is made to accelerate in the above- 
mentioned conventional example according to it. However, since there is inertia, electric motor M which 
drives Pump p can decelerate the rotational frequency so suddenly, or cannot be made to accelerate. 
[0014] Therefore, when Cylinder C was slowed down from the condition of making it accelerating in the 
elongation direction, the rotational frequency of Pump p could not be slowed down enough, but the 
excessive flow rate was supplied to the 1st pressure room a side, and there was a problem that a shock 
arose in Cylinder C. Moreover, since the rotational frequency of Pump p was not able to be accelerated 
enough and a required flow rate was not able to be discharged from the 1st pressure room a when 
Cylinder C is slowed down from the condition of making it accelerating in the contraction direction, the 
problem that a shock occurred was in Cylinder C. The purpose of this invention is offering the hydraulic 
control which a shock's does not produce in this cylinder C, when a cylinder is changed into a 
moderation condition from an acceleration condition. 
[0015] 

[Means for Solving the Problem] The ratio of the projected net area of the piston by the side of the 1st 
pressure room and the projected net area of the piston by the side of the 2nd pressure room the 1st 
invention The cylinder of the piece rod form of A:B, The 1st pump which connected the 1st port to the 
1st pressure room of the above-mentioned cylinder, and connected the 2nd port to the 2nd pressure room 
of a cylinder, The 2nd pump which connected the 1st port to the 1st pressure room of a cylinder, and 
connected the 2nd port to the tank, It has the motor which drives these 1 st pumps and the 2nd pump, and 
the controller which controls this motor, and is characterized by making the ratio of the discharge 
quantity per one revolution of the 1st pump of the above, and the discharge quantity per one revolution 
of the 2nd pump of the above into B: (A-B). 

[0016] the 2nd invention — the 1st above-mentioned invention — setting — the ratio of the projected net 

area of the piston of a cylinder — it is characterized by setting A:B to 2:1 . 

[0017] 

[Embodiment of the Invention] The example shown in drawing 1 makes A:B (A>B) the ratio of the 
piston projected net area by the side of the 1st pressure room a of Cylinder C, and the piston projected 
net area by the side of the 2nd pressure room b. In addition, since it is the same as said conventional 
example about the configuration of the stroke sensor 7 or a controller 6, the same sign is attached here 
and the detailed explanation is omitted. 

[0018] As shown in drawing 1 , passage 14 was connected to the 1st pressure room a of Cylinder C, and 
the 1st port 16 of the 1st pump PI is connected to this passage 14. Moreover, passage 15 was connected 
to the 2nd pressure room b of Cylinder C, and the 2nd port 17 of the 1st pump PI is connected to this 
passage 15. Furthermore, the 1st port 18 of the 2nd pump P2 is connected to the above-mentioned 
passage 14. And the 2nd port 19 of this 2nd pump P2 is connected to Tank T. 

[0019] He coordinates electric motor M with one revolving shaft, and is trying to make the 1st and 2 
above-mentioned pumps PI and P2 rotate both the pumps PI and P2 in one by this electric motor M. 
And if the regurgitation of the pressure oil is carried out from the 1st port 16 of the 1st pump PI, if 
discharge and the 1st pump PI carry out the regurgitation of the 2nd port 17 to the pressure oil for the 
1st port 1 8 to a pressure oil, the 2nd pump P2 will also carry out the regurgitation of the pressure oil also 
for the 2nd pump P2 from the 2nd port 19. Moreover, the ratio of the discharge quantity per one 
revolution of the 1st pump PI of the above and the discharge quantity per one revolution of the 2nd 
pump P2 is made into B: (A-B) in consideration of the ratio of the piston projected net area of the 
above-mentioned cylinder C However, it has relation of A>B. And check valves 20 and 21 were 
connected to the above-mentioned passage 14 and 15, respectively, and it has connected with Tank T 
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through these check valves 20 and 21. 

[0020] Next, an operation of this example is explained. If one side is made to rotate the 1st and 2 pumps 
PI and P2 and a pressure oil is made to breathe out by actuation of electric motor M from the 1st port 16 
and 18 of each pumps PI and P2, the sum total flow rate of both the pumps PI and P2 will be supplied 
to the 1st pressure room a through passage 14. Here, since the ratio of the discharge quantity per one 
revolution of the 1st and 2 pumps PI and P2 is B: (A-B), it is in the 1st pressure room a. The flow rate 
proportional to B+(A-B) =A is supplied. Thus, if the flow rate proportional to A is supplied to the 1st 
pressure room a, a piston 5 will move rightward and a pressure oil will be discharged from the 2nd 
pressure room b. Since the flow rate proportional to the pressure receiving surface ratio A of this 1st 
pressure room a is supplied to the 1st pressure room a at this time, the flow rate proportional to B is 
discharged from the 2nd pressure room b. And the flow rate proportional to B discharged from the 2nd 
pressure room b in this way is absorbed by the 2nd port 17 of the 1st pump P through passage 15, and is 
breathed out from the 1st port 16. 

[0021] Moreover, if the piston which moves rightward as mentioned above was changed into the 
moderation condition from the acceleration condition, the flow rate which flows into the 1st pressure 
room a from the 1st and 2 pump P has been proportional to A, is discharged from the 2nd pressure room 
b, and the flow rate which flows into the 1st pump PI has also been proportional to B. Therefore, when 
the piston of Cylinder C is changed into a moderation condition from an acceleration condition, it is not 
necessary to slow down specially the rotational frequency of the 1st and 2 pumps PI and P2 by the 
controller. Therefore, a shock does not occur in Cylinder C. 

[0022] On the other hand, when a pressure oil is made to breathe out from the 2nd port 17 and 19 of the 
1st and 2 pumps PI and P2, since the discharged oil of the 2nd pump P2 is returned to Tank T, only the 
flow rate proportional to the discharge quantity B of the 1st pump PI is supplied to the 2nd pressure 
room b. Thus, if the flow rate proportional to B supplies the 2nd pressure room b, a piston 5 will move 
leftward and a pressure oil will be discharged from the 1st pressure room a. Since the flow rate 
proportional to the pressure receiving surface ratio B of the 2nd pressure room b is supplied to the 2nd 
pressure room b at this time, the flow rate proportional to A is discharged from the 1st pressure room a. 
And since only the flow rate to which the flow rate proportional to A discharged from this 2nd pressure 
room b is proportional to B with the 1st pump PI is breathed out, the flow rate which lengthened B, i.e., 
(A-B), a proportional flow rate, will be discharged by Tank T through the 2nd pump P2 from A. 
[0023] Moreover, if the piston 5 which moves leftward as mentioned above was changed into the 
moderation condition from the acceleration condition, the flow rate which is breathed out from the 1st 
pump PI and is supplied to the 2nd pressure room b has been proportional to B, is discharged from the 
1st pressure room a, and the flow rate which flows into the 1st and 2 pumps PI and P2 has also been 
proportional to A. Therefore, when the piston of Cylinder C is changed into a moderation condition 
from an acceleration condition, it is not necessary to accelerate especially the rotational frequency of the 
1st and 2 pumps PI and P2 by the controller. Therefore, a shock does not occur in Cylinder C. 
[0024] In addition, the above-mentioned check valves 20 and 21 are for supplying a required flow rate 
from a tank, when the pressure oil in the 1st and 2 pressure room of Cylinder C, passage 14, and 15 
decreases. Moreover, if the ratio of the projected net area of the above-mentioned piston 5 is made the 
relation of A:B=2:1, the ratio of the discharge quantity of the 1st and 2 pumps PI and P2 will be set to 
B:(A-B) =1:1. That is, if the ratio of the projected net area of a piston 5 uses the cylinder of the piece rod 
form of 2:1, the 1st pump PI and the 2nd pump P2 can be made into the thing of the same capacity. 
Thus, if the 1st and 2 pump is made into the thing of the same capacity, since the design of equipment 
becomes easy and the components about a pump etc. can be communalized, components cost can also be 
made cheap. 
[0025] 

[Effect of the Invention] the time of changing a cylinder from an acceleration condition to a moderation 
condition according to the 1st invention — the 1st and 2 pump P — it can be managed, even if it makes 1 
or 2 rotational frequencies accelerate specially or does not make it slow down. Therefore, when 
changing a cylinder from an acceleration condition to a moderation condition, a shock does not arise in a 
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cylinder owing to the inertia of a motor. 

[0026] Since according to the 2nd invention the design of equipment becomes easy about the 1st pump 
and the 2nd pump since the same thing can be used, and the components about two pumps etc. can be 
communalized, components cost can also be made cheap. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of an example. 

[Drawing 2] It is the circuit diagram of the conventional example. 

[Drawing 3] It is the circuit diagram of the conventional example and is drawing showing the condition 
of moving a piston 5 rightward. 

[Drawing 4] It is the circuit diagram of the conventional example and is drawing showing the condition 
of moving a piston 5 leftward. 

[Drawing 5] It is the circuit diagram of the conventional example and is drawing when changing the 

cylinder C to elongate from an acceleration condition to a moderation condition. 

[Drawing 6] It is the circuit diagram of the conventional example and is drawing when changing the 

cylinder C to contract from an acceleration condition to a moderation condition. 

[Description of Notations] 

The 1 st pressure room 

b The 2nd pressure room 

C Cylinder 

M Motor 

PI The 1st pump 

P2 The 2nd pump 

5 Piston 

6 Controller 

16 1st Port of 1st Pump 

1 7 2nd Port of 1 st Pump 

1 8 1 st Port of 2nd Pump 

19 2nd Port of 2nd Pump 
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DRAWINGS 



[Drawing 




[Drawing 2] 




[Drawing 3] 
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[Drawing 6] 
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[0009] ^y>^c^«s3i*^m^m- 

rSHPK&o H4tc^fj:^tc, K>^pci>M2^h 
4«:ld:ffli8JiL». M 1 h 3 &*Sfo*i&&f$&T&£ % 
^lEE^Sl>«:E*^^54aT: 4 ^i»>rc©t^h 
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3 

ft b ©EE* J: 0 fe<0s< Uh <OX\ 8 ^-aUfigtC 

[0 0 10] «fc, iSfiScJ^fce* h>5#£#|S1tc 

(Wc«!), tf^pli, in E^S a ^68£ffi 3*1*3:3: 

[0 0! 1] @3K*l/fcJ:5K, 2"J>*rC* 
flWai+T^atKrecM:. ^lE^a^EW^. M2 
b <DEa? J: *J 67:* 1 >S>r\ ttfc^ 8 *>£tttifi 

Sb <DK})<»#& % 1 E^a G>E*J J: 0 < ft 
*<z>fc«>. @5u:^rJ:^tc, ttfc/fSrffrafSH&g 

tCfcJ0g#>-?TL5 J } o CCJi^tCWJft^S^ffilttS 
S^>m 1 £/r I* IT ^E<><D>££#Sr I E/?£a CC 
$l>$lip fcitS^^efeBtf^ 1 EA£ a K ffeft <* 

nntf, #>:fp*&mE£ttaK^?*&stfcJ> 
[0012] s*:, @4^t/U^«: l t'«;>*c* 

JfcfSS-eTt^iB^rccU:. f^E;frgb0?JEA#. Sri 
E^aa>E^^:0^7v*c^-C, ttm^8**a<lW£g 
ccta0fe*>-?*CC>£ o c*U VU>yC£ife£;*fSlcc 

fc#. ^6tc^f Jr^tC t?3S^8^iiIiiS^t7IOia 
b^tl/^^. C(DJ:^^*irJfe^8^j£iMiJ(igeclifl*ife 

r#>^p©|sie&£*f>U MlE/5§aa»*>8fffi<* 
[0013] 

[EWJiHfci/ J: ^ <t-r £S$i5] ±i2t3^^r-k*. y 
[0 0 1 4 3 *<Dtc#>, i'V>rc*im-&toicism$ 



(3) ffl2 0 0 1-241403 

4 

[0 0 1 5] 

^EffifRiCOtb^A : B©JtB:? KBOfUV^. B 
1 - F £_bf2t> U > 1 flE**«C»ttO. .^2 * 
- h «: ^ »J > ^CC-^ 2 EA«k:«m ^ ^cM 1 # > *i , 

fi£<£4t£ % B: (A-B> tCOA:Ci^fifei-r-S>o 
[0016] ^2Cr>^i*. _bia§r 1 <5C^tc4d(r»r, 
S-"J>y^>e^ h XD^EafH^HiA : 2 : 1 CC 

[0017] 

[^W>^ftEC^«S] g) 1 ec^r^fePlJd:, ^ 'J > ¥C 
^lEASaiWAh^Elgi, ^F2E/5Sb 
30 W®fX h >^EWf»iC'hb«:, A ". B (A>B> tO 

[0018101 tCmTcfc SIC, S'l>>$X<^ l 

<o^2ff*Sb«:ffegSi 5«tt«ko. c<D?£SSi stcsr 
1^>7P 1^2 i 7*«^brc--&. 3fc 
cc. Uaf&ISi 4tcJi, ^2*>7p2^Bl?i<-h 1 
40 8£S$6l/-CV£„ -C-L/C. CO>^2^>v'P2 0C'M2 

[00 19] ±12^1. 2#>7P1, P2CCii. ^fii 

J:9tM*>^Pl, P2«:-*tt^«:@«$-ti^«fc J >tc 

^E^Hiffi-rnii, M2^<>7P2*IM<- h 1 8 
*>6EttftttlHU ^UJ<>7?l^f2^h 17^> 
^ES^Rifflmt^ m v P 2 £112 *-H9 
*>6E&£H±itiT<&o ^/c. ±12«r 1 3jO"7"P 1 CC— (H 
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tt&X*UX. B : ( A - B) a/CV^ 0 fcfcfL, A 
>BCra^ot^i ( ^l/T, ±888fcBl4. 15 
**?m0, 2 1 &Zn<£ft&mi>. CCD* 

I o o 2 o ] xtZs cttMtoxmtwmrz, a» 

■t-frMiPfftttCJ:-?^. mi, 2^P1, P2£ 

6. 1 8*>fcE(g£»±S2tf*<i;, S^>7P l , P2 

CCT\ HIl. 2#>^P1, P2S>— EtESfcO 
C^USOtb^. B : ( A - B > OC&oT^&C'-C, ST 
1 E/3Ma tCii. B + < A - B ) = AiCtb&-r *ifcfi 
C«>J:^U:^l£E^a«:ACCtbpflf & 

2E^b^E^grtB^n^o coc-**, c<on\ 

a KfKtt 1/170*01?. ^2E^b^e>lt, Bfcrttfl 
t*l#>^PC»2#- h 1 7KftoiA**TC. SI 

[0 02 1 ] ±s©j:^ccur. ^friaifc&Srs* 

&b*|>>*:. jMH*a^^«*t*»W*t. SI. 
2sJ07P^^lE^acc?jfeAr^*aii. AtOt 
vi\siczzx$>*>. ^2E/j^i>^l?fffi$n'C. si 

*>^P Itd^A^^SS^, BtctbWl/fcSS'C* 
m£&K.UfctZtc % a>hD-^J;,«l. 2* 

>^P 1 , P 2<D®$mZftMK!mTr*>&E&&l> 9 30 
O. 

[0022]-*, Ml, 2*>7P1, P2G>S2# 
-hi 7. 1 9;0^E^lttffl^^cJfi^-u:ii. S2<* 

tdi1Ame2t\Z 0 C<D«£$KS2E/JSbtC. BfcCtt; 

err aatsaift tw * ± . w f > 5 ^^^^ t/ 

17. ^l^fa^6>EWffl$n4. C<Z>£*, 0 
2E^b<^E®m*fcB*abflr*cfce£, mZEcfi 40 
£btt:«tfrl/Cc>*4>'C. Kl£»aHtt A celt 

tCftm&>&&cW±&2t\*>0>X. Atf>&B£9|Ofc 

mm. **** (a-b) tztttt?z&&&* mz*> 

7p2&ttL,XZ>*7im&2tlZC±K.fJ:Z. 

I o 0 2 3] s fc, ±12©^ k uc . £«fttc8tftnr 
&kr*h>5*. ijQ^i^^^jiR^tcrii. si 
*>^p l^ttHBsn-c. S2EE/j^bfc:&$s<*n& 

BKttfflGfcSiTNfcQ, ^lS^taHtt so 



a^w, si, 2*>^pi. P2KSEAr£&a*> 

AKtbflUfc£3-1?*>&. *<DtcV>. i'*)>¥C<0VZ 

^•fc^tSl, 2*>^Pl f P2CD@«&£4$fc:*e 
i£T ^i£MR^{t c » 0 ti ^r, V > $r C tc ^ ? ? * 

[0024] fcfc, -bIS? * ? 0. 2 1 t"J 
> *CO>m l , £E^§-?>aS& 14, 15 rt<E>Efl&tf& 

^C^io ±iEbT* h>5Q£EWm<Dtfc£, 
A: B=2 ; 1 ©Bff«CT*iM\ SI. 2*>:/Pl. 
P 2 GCT±tfla<CtbW, B: (A-B) =1 ; lK£t£ c 
o£0, h>5<^Efi?RG>*t#2 : KDSp? F 

izcoi' v>**mi.*fti*. mi #>*p i tmzTio-? 
icsi. 2i*<>^«:mi^scD^<o^'rn{i:, %m*>m 

[0 02 5] 

[fSWOflB] *l©ffB«cj:ni<:. ^y>?£ftHfcK 

[0026] W£fl«WteJ:nt^ ^l*>7if2* 

[HI] 3HftfH0Qe5SB 1 C«^ B 
[B 2 ] «Edfepi«)BBa-c«&. 
[B 3 ] SE&fflOBSB'Cft 0 , fcTX h > 5 *a77^tc 

[ B 4 ] SBSEfflOBSHa'C* 0 , fcT^ h > 5 ^r^^rSl 

[1?#«I>5ft«J 

a Wlffi** 
I) S2SAK 

c ^u>y 

pi m*^7 
pz nzifi^-f 

5 tA h > 
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19 £T2#>:AD£r2tf-h 
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1 




IH3J 




s-.vj / I j I \ , 



3 hv-s 
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